
C0K>3 COBETCKMX 
COUMA /1MCTWECHMX 
PECTiyB/lHH 



roCyAAPCTBEHHblVI HOMMTET CCCP 
no AEJ1AM H306PETEHHM M OTHPblTMM 



SU„„ 1 1 58400 



4(5D B 60 M 3/00 



OnMCAHME M30BPETEHMfl 

K ABTOPCKOMY CBMAETETIbCTBy 



(21) 3291910/24 ! I 

(22) 15.05.81 

(46) 30.05.85. Bk>ji. M> 20 
(72) O. M. Hobmkob 



(71) YpajibCKoe oTAeJieHHe Bcecoi03Horo op- 
Aeaa TpyAOBoro Kpacnoro 3 h3mchh Hayqwo- 
HccjieAOBaTejibCKoro HHCTMTyTa wejie3iiOAopo)K- 
Horo TpaHcnopia 

(53) 621.331:621.311(088.8) 

(56) ABTOpCKOe CBHACTeJl bCTBO CCCP 

N* 710842. kji. B 60 M 3/00, 1978. 

(54) (57) CMCTEMA 3JlEKTPOCHAB)KE- 
HHH 3J1EKTPMHECKHX >KEJlE3HblX 
AOPOr nOCTOJIHHOrO TOKA. coAcprca- 
mafl ycraHOBJieHHbie Ha TnroBbix noACTaHUHHx 



npeo6pa30BaTejiH, oju«h nanioc KOTopux co- 
eAHtieH c p&nbcaMM, a Apyrofi Mepea BUKAioqa- 

7eJ}H — c KOIITaKTHOH ceTbK), AOIlOJIHHTCJIbHblH 
npOBOA, nOABeilJeHHblH Wpe3 H3OAHT0pbJ Ha 
OnOpaX K0HT3KTH0H CCTH, OTCaCblBaiOlUHe Tp3HC- 
())opMaTopbi t oahh KOlieU nepBHMHOH o6motkh 
KB >KAoro H3 KOTopux Mepe3 KOHA^Hcaiop noA- 

K/HOMCH K KOHT3KTHOMy npOBOAy, 3 BTOpHMHOH- 

k Aono/iHHTejibHOMy npoBOAy, npH4eM Apyrne 

KOHUbl TOfl H ApyrOM 06MOTOK nOAKJIIOMeHbl 

k pejibcy, h nepeMUHKH, coeAMiiniouxHe Aontwi- 

HHTeAbHblH J1POBOAC peAbCaMH. OTAUHCLKnUQRC* 
TOM, MTO, C UeAbiO nOBblllieHHH H3AOKHOCTM, 

oHa CHa6)KeHa 6/iokom KOMMyTauHH, HMeiouiHM 
KoiiTaKT CHrHa.ibHoro pp-ie KpacHoro orHH cae- 
T<x}>opa, B»cn»OMeHHbifl nepe3 AByxnoAKKHim b 
pa3puB nepeMbiiKH. 
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M3O6p*.»T0HIIO OTIHH'HTCM K 3ACK TrMH'liaO- 

)KeHHio 3.iCKTporioan»i^iioro coi'THBa. 

Ue.lb H306pCT0IMIH — HODIilllieilllC ikuo>k- 
HOCTH CHCTCMN. 

Ha M6pTe>KC npiiBCACHa itpHHUHniia.ibiiiiH 
cxeMa CHCTeMbt. 5 

CncTewa SACKTpocHaOweHHH 3ACKTpiiMe- 
CKHX >Ke-lC3HhiA AOpor nocTOHHiioro TOKa 
coziep>KnT ycTafioB.ieHHbie ita rnroBbix hoa- 
CTaHUHHx npeo0pa3OBare^H I, "oahh iioaioc 
KOTOpux coeAHHeii c pe^bcaMH 2, a Apyrofi 10 

Hepe3 BblKJHOMaTeJIH 3 — C KOHTaKTHOH CCTbK) 4, 

AonartHKTe^bHbiH npoBOA 5, noABemeHHbift »ic- 
pc3 H30JiHTopbi 6 iia onopax 7 koht3kthoh 
ceTH 4, OTcacuBaioiUHe Tpanc^opMaTopu 8. 

_0 AMH _KO HCU J\ iep B iMM H OH 06M OTK M_K3 >K AO TO If 3 

KOTopbix Mepe3 KOHACHcaTop ~9. hojikjriioMCH "15 

K KOHT3 KT HOM y npOBOAy, a BTOpHMHOH — K AO* 

noA h h T6 ji bii o m y npoBOAy 5, npimeM Apynic 

KOHUbl TOH II ApyrOH OOMOTCK IIOAKJIIOMCIIU 

k peAbey 2, h iicpcMbiMKM 10, coeAHnnioiuHC 
AonoAHHTejibHbiA npoBOA 5 c pcAbcaMH 2. Cut- 
TeMa cna6>KCHa 6aokom II KOMMyramiH c koh* 20 

TaKTOM II. I, IIMCIOUIHM KOHT3 KT CHHiaA bllOrO 

peine KpacHoro oni« cBeTO<f>opa 12, Bmndqen- 
hum qepe3 AByxno.nociiKK 13 b pa3phiB nepe- 

MblMKH 10. 

CHcreMa paCoTacT cv.cAyiouiHM o6pa30M. 25 

ripH OTCyTCTBHH 3ACKTponOABH}KHOrO CO- 

CTaaa 14 (3. n. c.) na MewnoACTaH uhohhoA 
30He b peACHtibix uiKa^ax 15 ee CBeTO<J>opoB 12 
b cHTHajibHOM Oaokc 16 peAe >K8jrroro onm 
m pcjic 3CAenoro oni« B036y>KAeHbi h pa3Mb»Kaio 
luhmh KOiiTaKTaMH 17 ii 18 peAe weAToro ooih 
pa30MKiiyTbi iicim nHTaHna AaMiiu l9Kpacnoro 
orHH h uemi UHTaMiin KaTytucK 6AOKa II kom- 

MyTaUMII.C KOMT3 KTOM 11.1. FlpH 3T0M tia BCCX 

CBeTo4>opax I23toh mok no act a huh oh hoh 3ohu 
ropHT pa3pemaiotUHH oroiib (weATbiH, 3eACHbiH) 
h uenH bccx ce nepeMbiieK 10 pa30MKH\TU 3a- 35 

MUKaiOlUIIMII KOiiTaKTaMH OAOKa II KOMMV- 
TaiXHH. 

Flo KOHTaKTHOH CCTH 4 30Hbl npOTCKaeT TOK 
rapMOHHK, 06yC.10B.1CHIIblH p33HOCTbK) HX H3- 
(lpJDKCHHH Ita CMeiKHfalX IIOACTailUlinX 30IIU. 

Pa3HOCTb nanpnmciiKH co3AaeTC« ?a < % mot 40 
pa3HoA Harpy JKH na 30ttax. cmokhux c pac* 

CMaTpilBaCMOH 30HOH. Uo AOnO.IIIHTO.lMIOMY 

nponoAy S npoTeKacT tok noA aciIctbiicm pa.v 

HOCTH liaiipH>KCHHH BTOpHHHhlX 06MOTOK OT- 

cacfiaaioiiiHx TpaHCi|x>pMaTopoB 8 cmokiimx 
noACTaiiiinH. 3th 06a TOKa hmoiot paBitym ihyih- 4 -> 
mwy h naxoAHTCH 11 npoTiiBO<|ta3C. TaKiiu 
o6pa30M oOcc ii6 Mima ctch KOMnencamiH MCitiaio- 
uicro ba ii mmn thtobom cctm. 

n pn I1OHBA0HHH Ha MOKIlOACTaHUHOHHOH 

3o»ie 3. ii. e. 14 ii nocMCAyioiueM cro iiepeMciuc- 

HHH TOK rapMOHHK, RpOTCKmOHUIH HO KOHTa KT* 
HOH CCTH 4, MOIIHCT BCAHMMHV M II a II pa 11.1011 IU\ 
T3K KaK 3a MNK3CTCH M0pC3 3. 11. C. 14. IaYIH 

noHRiiniiniHCH iia MC%nnAi*T;iHUHnHHuii 30110 
3. ii. c. 14 :i:ihhm;ict oahh ce Gaok vm.u*tok 
nyTH, to u nihaitNy 15 cBennf.jpa l^nrpawAam- 55 
men: *tot Cuok yiacTOK. pc.io ;*kimt«ho orim 
h pen* iuvii'Horo omn ortctTii-u-fiw. 1 1 pi! *ro\» 
pa:iMi-iK;tKHiiit«* snmaKTiJ 17 it is \u\n- ^r.i 
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lorn nniH :i;iMKnyTij if no.i;iH)T ttanpHwciiHc 
ita .la.Miiy 19 Kpacunro oniw cncTOffopa 12 h iia 
Ka ry in kv CioKa I I komm jTanii m. Ha 3tom cbc- 

TOfJlopC 12 ropilT KpaCHblH OrOllb If KOHTaKT 

I I.I 6;ioKa II KOMMyTaiuiii 3aMbiK.acT uenb 

HCpCM bIMKH 10, HnXOAHHICHCH OKOAO 3Toro CBe* 

TO<J)opa 12. 

ECAH 3. II. C. C HOC3AOM 33HHM36T ABa 

OAOKa — yMacTKa, to b uiKaf}>ax 15 CBeTO()>opOB 
12, orpa>KAaiouiHx srn ynacTKH nyni, peAe 
weAToro orHR h peAe 3eAeHoro orun o6ecTO* 

MCHbl H MepC3 pa3MUKaiOIUHe 17 H 18 KOHTaKTbl 

peAe >KCAToro onia noAatrrcH HanpnmeHHe 
ita A3M ribi 19 KpacHoro omn oOohx cBeTo<t>o* 

pOB 12 H Ha K3TVUIKH KOMMyTaUHOHHUX AByX- 
HOAIOCHHKOB 13 ncpe.Mbl«ieK 10 y 3THX CBeTO- 

0opoBrB pe3yAbTaTe 3Toro Ha AByx cbcto<|>o-- 
pax ropHT KpacnuH oroHb h uenn pacnaao>KeH* 
hux R03Ae 3THX CBCTO({)opoB 12 nepeMbmex 10 
3aMKiiyTbt. 

Bcacactbhc 3aMbiKaiiHH . uenefi nepeMbi- 

MCK 10 TOK B AOnOAHHTeAbHOM npOBOAC 5 MeHfl- 

ct BCAimmiy. it HanpaBACHiie h CHOBa paBeH 
no BCAHMHne h npoTHBonoAo>KCH no $a3e TOKy 
rapMOHHK Koiua kthoh ceTH, hcm o6ecneMHBa- 
eTC« KOMiieHcaaiiH npn H3AHMHH 3. n. c. 14 Ha 

MC/KHOACTdHUHOHHOH 30HC 

B ia KOM COCTOHHHH CHCTCMa 3ACKTpOCIia6* 
)KeHHH liaxOAHTCH B TeMCHlie BpCMeHH, HOKa 

3. n. c. 14 nepeMeiuaeTCH, b npeAejiax oahhx 
h Tex me 6aokob— yuacTKOB nyTH. 

Ilpii nepexoAe 3. n. c. 14 c OAHoro 6aok3 — 
yqacTKa Ha Apyrofi nponcxoAHT CAeAyiouiHe 
H3M6HCHHH- B HiKac^y 1 6 cBeTo<t)opa 12, orpaw- 
Ai'iioiuero iiepBuii 6a ok — yMacTOK, cnaMaAa 
cpaOaTUBaeT peAe MeAToro othh, 3aTeM no 
Mepe yABAeHHH 3. n. c. 14 cpaOaTUBaeT peAe 
3CAeHoro orHH. npH cpa6aTbiB3HHH peAe >KeA* 
Toro orHH CHiiMacTCH iianp$i}KeHHn c AaMnw 19 
KpacHoro oniH h oh a nOTyxaeT h noAaeTCH Ha* 
npH>KCHHe Ha AaMiiy 20 KeAToro othh h ona 
3aropaeTC«. Hpn cpa6aTUBa hhh peAe 3e;ieHoro 
omn c Aawribi 20 we.iToro othh HanpH^eHite 
ciiHMaeTCH h nocTynaeT Ha AaMny 21 3e.ieHoro 
omn, AaMna 20 noVyxaeT, jiaMna 21 3aropaeTcn. 
Hocao cpaOaTbiBamtH peAe weAToro orHfl chh* 
NfaeTCH HanpflMxemie c kbtv iukh 6aokb 11 kom- 
m\ Taumi h ero koht3kt 1 1.1 pa3pbiBaeT uenb 
no |h? mum km 10, KOTopan ycTaHOBAena B03.ie 
nepBorocBeTt>«)Hipa 12. iia kotopom 3aropaeTcn 

)KtMTIilM Omtlh. 

B iiiKa(})y cBCTOf|)opa, orpa>KAaiomero bto- 
pofi 6aok — VMacTOK n>TH, iia KOTopbiH Bbiesma* 
er 3. ii. e. 14. oTiiaAaeT peAe JKeAToro orHH % 
hah oTiiaaawT pene )KeAToro ornn h peAe 3eAe* 
iiorooniH. B nepBOM c.iy^ae cHHMaeTCfi Hanpa- 
weime c AaMiibi 20 )KCAToro othh, bo BTopoM— 
c ah Miiu 21 30Acnoro oriin;' Ha .aasiny 19 Kpac* 
hoio oniH muaoTCH naupn>KCHHe, ona laropa- 
ricn it OAHoiipoMOimo cpa6aTbiBaeT Gaok II 
k< » mm y Tamiii it 3a m ukuct koht3 ktom 11.1 uenb 
itopCMUMKH 10, pacnaiojKeHHOH okoao CBero- 
t|u)pa, ita KtiropoM Kiropacrcn KpacHbiA oroiib. 

\\ pe.iyAbraro mix 1 1 opcK a iom chum h iiohhx 

l!Op»'MMM%*K ■.MH\'|H % MIIHai*rr>l H.i MO II OH III* IUVIHMH- 
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Hbi m 4>a3M Toxa aoiio/iiiHTe.ibiioro iipmuua 5. 

KOTODbie COOTBCTCTByiOT 113 Ml* HO M HUM OC.IHMHHbl 

h (ba3w TOKa rapMOiuiK b koiith kthom ccth 4, 
n poHCxoA«iuHM BC^eACTBMC nepeMCiueHHfl 
3 n c. 14 no MewnoAcraiiiuioHiioH 30He. 
TaKHM o6pa30M. npH abh>kchiim 3. n. c. 14 h 
pacnojio)KeHMM ero b jik)6om TOMKe mokhoa- 



CT;1MIIH0IIH0H 30IIM TOK rJIpMOIIMK KOMTDKTHOM 

ccth 4 ii tok aoiiaiiiMTC.ibiioro nponaaa 5 paBnw 

HO DC-IHHHIIC II npUTHBOIIOJIOJKIIM HO <J)33e, 

b DC3y. r »^TaTe sroro MarimTiiuc nam o6omx 
tokob KOMncHcupyioT apyr apyra h b ueriflx 

CBH3H HOMexa OT K0IIT3 KTHOH rcTII " c B03HH-. 

KaeT. 



PCAaKTOp.H. HMCIMMCHaH 

3aKar. 3465/18 



C0CT3BHTe.1b B. KOMeTKOB 

Tcxpea " Bopec KopfWKtop A. Jhmokocob 

THpa*650 noanMCMoc 
BHUUflH TocyAapcTBCHHoro KOMiircta CCCP 

nO AMax M306lH»TCHMfl H O'KpUTHH 

113(135. MocKBa. >K-35. Payiuoca* " itao A. 4,5 
* Ml „a.i nnn .flarem.. r. YmropoA.. y-n. UpocKTHan. 1 



BEST AVAILABLE COPY 



[national emblem] 

UNION OF SOVIET SOCIALIST REPUBLICS 

USSR STATE COMMITTEE ON INVENTIONS AND DISCOVERIES 

(19)SU(11) 1158400 A 
3 (51) E 60 M 3/00 

DESCRIPTION OF INVENTION 
To Copyright Certificate 

(21) 3291910/24-11 

(22) 5/15/81 

(46) 5/30/85, Bulletin No. 20 
(72) O. I. Novikov 

(71) Uralian Division of the All-Soviet Scientific Research Institute of Railroad 
Transportation awarded with the Labor Red Flag Order 

(53) 621.331.621.311 (088.8) 

(56) USSR Copyright Certificate No. 710842, CI. V 60 M 3/00, 1978. 

(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact circuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire through a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized by the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact with the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 

[lower right margin] (19) SU (1 1) 1 158400 A 

[see source for figure] 
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The invention belongs to the field of power supply for the electrical rolling stock. 
The purpose of the invention is to increase the reliability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric railroads contains converters, 1, 
installed on tractions substations, where one pole of the converters is connected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are connected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 1 1, of commutation with the contact 11.1, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
the dipole, 13, into the breaker of the jumper, 10. 

The system functions in the following manner. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
15, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light 
relay are energized and, by break contacts, 17 and 18, of the yellow light relay, the supply 
circuits of the red light lamp, and the supply circuits of the coils of the unit, 1 1, of 
commutation with the contact 1 1.1 are opened. Under theses circumstances, all traffic 
lights, 12, of this inter-substation zone, burn with a go-ahead light (yellow, green) and the 
circuits of all jumpers, 1 0, are open by the closing contacts of the commutation unit, 1 1 . 

Harmonic current runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the voltage of the borderline substations of the zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs through 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling stock, 14. If the electric 
rolling stock, 14, appearing in the inter-substation zone takes one block - section of the 
road, in box, 15, of the traffic light, 12, guarding this block - section, the yellow light 
relay and the green light relay are de-energized. Then the opening contacts, 17 and 18, of 
the yellow light relay are closed and feed voltage to the lamp, 19, of the red light of the 
traffic light, 12, and to the coil of the commutation unit, 1 1 . This traffic light, 12, turns 



1158400 



red and the contact, 1 1.1 of the commutation unit, 1 1, closes the circuit of the jumper, 10, 
located around the traffic light, 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 15, of 
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the lamps, 19, of the read lights of both traffic lights, 
12, and to the coils of the commutation dipoles, 13, of the jumpers, 10, of these traffic 
lights. As a result, the red light on both traffic lights is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 10, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolling stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 14, is moving within the same blocks - sections of the road. 

During the transition of the electric rolling stock, 14, from one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow light relay is triggered first after which, as 
the electric rolling stock, 1 4, moves away, the green light relay is triggered. When the 
yellow light relay is triggered, the voltage from lamp, 19, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, 
and is fed to the green light lamp 21, lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow light relay is triggered, the voltage is released from the coils of the 
commutation unit, 1 1, and its contact, 11.1, breaks the circuit of the jumper, 10, which is 
located around the first traffic light, 12, where the yellow lights turns on. 

In the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow 
light and the green light relays are tripped. In the first case, the voltage is released from 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
light lamp, 21. Voltage is fed to the red light lamp, 19, it turns itself on while the 
commutation unit, 1 1 , is triggered and closes by the contact, 1 1 . 1 , the circuit of the 
jumper, 10, located near the traffic light, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter-substation zone. In this 
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manner, while the electric rolling stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a result of which, 
the magnetic fields of both currents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. 
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